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到了厚度仅约有 1.0 nm 的超薄铑纳米片，并在研究中发现，甲醛在超薄铑纳米
片的形成过程中同时起着还原以及控制形貌的作用，这种作用是通过甲醛在溶剂
热条件下分解为 H2 和 CO 来实现的。合成体系中避免了引入大分子表面活性剂，
制备得到的超薄铑纳米片表面清洁。因此，在之后的 CO 氧化催化性能测试中，
















摘  要 
II 
两种方式来讨论晶面的生成和过饱和度的关系：1）晶面的生成功函与生长单元









































Noble metal nanocrystals have been widely explored due to their unique properties 
and applications related to catalysis and biomedical. Recent researches show that the 
properties of metal nanocrystals are strongly dependent on the size, shape and surface 
structures of the noble metal nanocrystals. By tuning any one of these parameters, the 
properties of the metal nanocrystals can be greatly improved. As the most effective 
method to fine tune the properties of metal nanocrystals, the shape-controlled 
synthesis of metal nanocrystals has attract great attentions. Thanks to great efforts 
made by a large number of research groups, significant progress has been achieved 
recently in the shape control of Au, Ag, Pt and Pd nanocrystals. With the development 
of synthetic technique and methods, more and more research interests have been paid 
to the growth mechanism of specific shaped nanocrystals. The in-depth understanding 
what’s the key to the shape-controlled synthesis of metal nanocrystals is of 
significance.  
Rhodium (Rh) nanoparticles are known to exhibit extraordinary catalytic properties 
in diverse organic transformations as well as CO oxidation. Considering the 
indispensability in catalysis and the preciousness of Rh element, great effort has been 
devoted to the precise control of size and morphology of Rh nanoparticles. However, 
in the present synthetic strategies large molecule surfactants are involved in the 
synthetic systems, which are able to adjust the growth behavior of crystals by 
adsorbing to the specific facets. However, surfactants can lead to some adverse effects 
in applications of noble nanoparticles due to their ‘unclean’ surface. Recently, it has 
been demonstrated that small adsorbates (e.g., I
-
, CO) potentially act as good shape 
controllers for noble metal nanoparticles thanks to their particular advantages, such as 
high specificity and convenient removal from the surface of nanocrystals. In this 
thesis, we reported a facile synthetic method to prepare ultrathin rhodium nanosheets 















solvothermal route. Our research revealed that the formaldehyde, which can 
decompose into H2 and CO under solvothermal conditions, played dual roles as both 
the reducing and shape-controlling actions in the formation of ultrathin Rh nanosheets. 
The surfaces of the ultrathin rhodium nanosheets are clean as CO is easily removed. 
To prevent the aggregation, ultrathin Rh nanosheets were loaded on homemade CeO2 
support. Comapred to Rh nanoparticles, the Rh nanosheets/CeO2 presented lower 
temperatures for 100% conversion and starting conversion in catalytic oxidation of 
CO. 
In addition, we proposed that the exposed surface of crystals can be controlled via 
simply adjusting supersaturation of the crystal growth units in the growth medium 
during the crystal growth process. Consequently, in this thesis we discuss the 
formation mechanism of nanocrystal surface structures in two ways:1) The work of 









. In this thesis we discussed the order of the hklW , in different 
supersaturation cases. discussed the formation mechanism of nanocrystal surfaces, in 
the view of the work of formation. 2) The relation of specific surface energies of the 
nanocrystal facets and the supersaturation. In this thesis we caculated the number of 
broken bonds in the unit area, to estimate the specific surface energies of fcc metal 
structure crystals. We achieved the order of the specific as: 111  100  221  
 211  331  110  411  311  210 . In conclusion, higher supersaturation will result 
in the formation of crystallites with higher surface-energy faces. 
Key Words: noble metal nanocrystals; shape-controlled synthesis; ultrathin 
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